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SUPSRSOrJIC COOTROL EFF^CTTIVElffiSS FOP FJLL AND 
PARTIAL rPAN PLEVON CONFIGURATIONS ON A 0.01^5 
SCALE iMODEL SPACE SHUTTHI ORBITEP TEf=!TE7) IN 
THE LAPC UNTTAPy PLAN UDIT) TUNNEL (LAit9) 

ABSTRACT 


An experimental investigation has "been eon<3nctefl in the NASA- 
Langley Research Center Unitarv' Plan Winfl Tunnel (Leg P) on an early 
version of the space shuttle orhiter (designated 0 ^ 9 B- 139 ) 0,01'^5 scale 
model to systeraati rally detemlne hoth longitudinal and lateral control 
effectiveness associated with various combinations of Inboard, outboard, 
and full span wing trailing edge controls. This report presents results 
from supersonic investigations conducted from April through 26 , 107^1. 
The test Mach numbers were 2,5 and over an angle of attack range 

from -4° to 42° *'t 0° sideslip. 
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INTRODUCTION 

As contlnulnp; effort to jdontlTy the most suitable space shuttle 
concept, a .^olnt 3tu:\v between Lan^l^y Research fente^, Johnsor. Jlpa^e 
Center, an^ Rockvell International has been undertaken to det^^^riine If 
the independent ooe'^ation o:^ the four elovon of the orhlter 

cou’"^ result it. rro^e efficient use of a'^allnhle control power^ reduced 
ele*"ori hi :r;e m:)mont5;, a^d nr^o^-lated aeroelantic v1 np; h^rdlnpr^ or nllo'^ 
a more flexi*!; ^li 'ht profile without adverse control chararterist^ i*s. 

Therefore, an experimental Investii^ation at Sijhsori^c end* .supersonic 
speeds wan initiated at Lan/rley to nyntematicnll:’^ determine both 
lonpitudinal and lateral control erfectivenens '>nnoc1ated wit's ’^^rious 
combinations Inboard, outloard, an] full spar vIna traillrp; edpe 
controls for a shuttle orbltcr conf1ru’''’t ion, ' e to the unarallablllt'' 
of a current '^ehicl^ model, the model employed In this study wnu nn 
0*01^5 scale ’^crslon of the nrblter dcsirncted hy Rockwell 

International ^oa^lp;urnt ion 080B-139. The betv''^n 

"‘onflpurat ion an ' th? current derli^r. (’^Milclr v-^rc not to ] n 

ruf^^^lcnt to "*lter the Ine'^ementol crfect1ven*^''r p'*cre’^ted 
Tl:ln report pr-^rents the Ititlal nnp^rronV* rerc’ltr tnlned the 
o'^erall study. Utillzlnr the Th;1tn^r Plan Vlnd T^innel, the 

Mach mjr.borfi nC tnvertlj atlor wem r,5 and Anple of att^^cV 

war varied from "“ho' f to as much as nt 0^ of sidrnlip. 

Tr'^nsonlc '^?uultr ar^* presentc'^ in the reference*. 
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CONFIGURATIONS INVESTIGATED 

The configuration tested was a O.OI65 scale model of a hlend of 
Rockwell International Shuttle configurations consisting of a O89B 

t 

i 

configuration with a 139B configiu'ation nose forward of fuselage station 
500. A sketch and photographs of the model are shown in figures 2 emd 
3, respectively. Body base flap was fixed at 0® deflection. 

Eleven controls were split at O.6O b/2 giving the Inboard emd out- 
board segments approximately 53 percent and 47 percent of the total 
eleven area, respectively. The surfaces could be deflected in unison 
or as individual panels. Maximum range of deflection for each panel 
was from 0® to -40®. Combinations tested included: for pitch control, 

inboards only, outboards only and full span; for roll control, outboards, 
only with full span and inboard deflected for pitch control. 

To expedite testing, the elevens were remotely controlled by four 
internal electric motors (see fig. 2c). 

A complete description of model dimensioned data is given in 
table III. 




TEST COromONS 


The model wig stln^ supported, with aerodym.mle forces and momentR 
messured by an internally mounted slx-coraponent strain balance. 

Model an^le of attack was v.arled from aboxxt -4^ to as much as at 
an anf^le of sideslip of 0^. Reynolds number was constant at a nominal 
?,0 X 10^ per -^oot. Ancle of attack has been corrected for de'f’lectlon 
of the stlnn and balance under load. 

Transition strips 0.1^ cm wide composed of !^o. ^0 sand Rrit were 
located 1,0 inch aft of the apex of the fuselage -and 0.5 Inch (measured 
streamwlse) aft of the wlnp; and fillet and vert,lcal tall lending edges. 

Drag data presented herein represent g'^oss drn.g in that measured 
dr.ar Is uncor'cected for base pressure cSfects, 


n 


TE.7T FACILITY DFCCRIPPION 


The IIACA I/’RC !<• foot tJnlt.iry Finn Wlnfl Tunpel (tP'^) iB n closed- 
circuit cor.tlnuovs flow, variable denclty facility. The test section 
is ^ feet "by !)• feet hy 7 feet lon£'. 

Two tunnel lepe ore available for supersonic testing In the Mach 
number rangea iji"^ to P.86 (Leg No. l) and 2,29 to U.63 (Leg No. 2). 

Leg No. 2 was used for this test. An asymmetric, sliding block nozzle 
position and total pressure setting provide the test Mach numbers at a 
.specified Re:/nolds number, Reynolds number can be varied from 0.T6 to 
7. 78 million per foot. Available stagnation pressure variation Is U,0 
to 1^2 psla. Dynamic pressure variation Is 95 to l?6o psf with normal 
operating stagnation temperature about 150°F in Mach modes 2 or 3 
about 175°F in Mach mode 4. The tunnel is equipped with a drv air 
supply, an evacuating system, and a. cooling system. The facility power 
is approximately P3>000 horsepower, 

^fc)del mounting provisions consist of a'^arious sting arrangements, 
Including axial (longitudinal), lateral (independent pitch and yaw), 
and roll movement vjth side wall support. A Schlleren system and oil 
flow ’’•Isuallzation equipment are available. Data ere recorded at the 
tunnel and reduced r, fT-line at the Langley Computer Center, The tunnel 
Is used for ■'’crce c>^d moment, pres.cu'se, and dynamic stability tests. 

Hot and cold, dot effects .and heat transfer h.avc been studied in the 
LF/JT. 
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DATA REDUCTION 


Data was recorded at the facility and ^-educed off-line at the LaFC 
Compiitction Car ter. Longltndiml data are referred to the atahillty- 
axifi system and lateral -directional data are referred to the hody-axis 
system. All coefficients are normalized with respect to the projected 
wing area (excluding the fillet), mean aerodynamic chord or span, which 
av? ; 

2 

SPEF = wing projected area = 0.732 ft. 

LREF = wing mean a,erodynamic chord = 7.^3*^ in. 

BREF = wing span - 15.^5 in. 

All data are presented along a set of body and stability axes (Figure l) 
passing through the cnctiiaated forw<ard center of gravity located at a 
full scale fiu.elage station of 107 ^. in. or ^5^ of the actual body 
length. 

Eleven and aileron derivative data were computer-generated b 3 ^ the 
Chr^/sler DATAMAH-GADoAC Program and represent the local elope of the 
coefficient vs. control deflection at each v-,lue of angle of attack. 



REFERENCE 


dms-dr-21014, "transonic control effectiveness for full and partial span 

ELF; ON CONFIGURATIONS ON A 0.0165 SCALE MODEL SPACE SHUTTLE ORBITER TESTED 
IN THE LaRC 8-FOOT TRANSONIC PRESSURE TUNNEL (LAJ+8)." 
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I TABLE III 

MODEL DIMENSIONAL DATA 


MODEL COMPONENT ^ 

GENERAL DESCRIPTION ; (MODIFIEI) NOBE). 'JOrE fTECTTOB 1 ^: 0 ^! 

:-1JLL-r3CALE CTATIOi; r33, 0 TO HTATION 900 FBOM T'lAn BB.WIX VLX -OOOl^O?. 


EEMAINIUG BODY Al^T OF 9TATI0E 500 FROM NAR VLTO-OOOO 93 . 


MODEL SCALE O.OI 65 



DRAWING NUMBER : VL^o-000093, VLTO-QGQ139B 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length 

1290. 9 t:j. 

Pi.roo 

IB. 

Msx Width 


>'.3T2 

TN. 

Vrx Depth 

?4B.O 

H.09? 

IN, 

Fineness Ratio 

u.r/.<9 

h.nr? 

IN. 

A’so 

’'5''.'iOOO C'LPr. 

1 '^. B 9 P'’ 

SQ.FIL 


Mox. Cross-Secfionol 
Plonform 

Wetted 

Bose 
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DIMENSIONS •• 

Length 
Msx Width 
ycx Depth 
Fineness Rotio 
A:eo 

Mjx. Cross-Sectionol 

P Ion form 

Wetted 

Bose 



limeit) 

\L DATA 



III (Contlrn-'l) 

model dimensional data 


'.'CDEL COMPONENT : QJ-g-’ POD?^ - 


GENERAL DESCRIPTION 039B-139 


KOm nCALr:; 0. 01^9 


DRAWING NUMBER : VT.TO -00009’> 


DIMENSIONS ; 

FULL SCALE 

MODEL SCALE 

Length 


9.700 

Msx Width 

103.000 

1,7b? 

Vsx Depth 

113.^00 

1.67,3 ■ 

Fineness Rotio 



A**o 

* 


Mox. Cross-Sectionol 



P Ion form 



Wetted 



Bose 


' 

Oi-r PO") C”:7I'Ei'T.T:n.'; 



” ^ 1 1 O'*' 

)t'3,90O 


i ^ ' C 0 T* 

''0.^00 

i.3?0 
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TABLE III (Cont^n-;eti) 

model dimensional data 


V ';r THE 
• POOR 


' COMPONENT LLOT TOl' ELE'/or ("-Iren G.^P) - -*>3 
-'AL DESCRIPTIbf- rv*^^tio ~. OiOA/t Qr'M^'.cr olevor.. 


'C/T'> ’^3 ■''ers'*on of P'A. T"A.t. ^or o'>g r-.ine. 






MOBOT, 

''o-,^,onih” 


DRAWING NUMBER 


I 


DIMENSIONS 


FULL SCALE MODEL SCALE 


Area - 

Spon (equivolent) _ Iq, 

Inb’d equivolent chord " I-'’* 

Oufb'd equivolent chord/ 

Gurrace chord 

Ratio novoblc sorfocc chord/ 
total surfocc chord 

At Inb’d cquiv. chord 
At Outb’d cquiv. chord 
Sweep Bock Angles, degrees 
Lending Edge 
Trolling Edge 
Hingeline 

Aren Moment (Nomnl to hinge line) 

lto«B AarodarBMle Chord (e), 1^ 
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DIO.O 




11".. DO': 




n.Uoo’' 


0.00 


- 10 . 0 / 


o.oc 




O.OOT? 


> • ' ‘ 


1.9hT 


o.oin'' 


0.?30^> 


O.h'iOh 


0.00 


- 10 . 0 / 
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TABL?’. Ill (Continiififl) 

MODEL DIMENSIONAL DATA 


MODEL COMPONENT - r>S 


GENERAL DESCRIPTION 


i''0'"FIGTriL\T.CO’I IJITlf’ VTr'^-onnoo'". 




>'*TT r* « T ♦** , 
U ► , Uj , ♦ 



DRAWING NUMBER VTro-ocoo';n 


DIMENSIONS 

Area 

Span (equivalent) 

Inb'd equivoicnt chord 

Outb’d equivalent chord 

Ratio novoblc surface chord/ 
total surface chord 

At lnb*d equiv. chord 
At Outbid equiv. chord 
Sweep Bock Angles, degrees 
Leading Edge 
Tfoilmg Edge 
Hingcline 

Areo Moment (Normal to hinge line) 


FULL SCALE MODEL SCALE 


10--". 3^0 

,.IT. 

. 0P?O 

ni.rT 

201.00 

IB. 

J 

TB. 

n.sGr- 

!■:. 

l.Bl 



IB. 




.hOO 




,'ion 


..'lOr. 





rxr 

9 

y \ * 

i U « 

c: 

• 



D*":. 


• • 


'' 'T.T 
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TABLE ITT (Con* Ir-ued) 

MODEL DIMENSIONAL DATA 


MODEL COMPONENT TAIL - Vr, 

GENERAL DESCRIPTION CEIfTERLDi:^ TEKriaAL TAIL TOUBLFl AIKEOIL 

VITH TEIDITIG EDGE. 


MODEL 0.01^3 


DRAWING NUMBER VL'^o -00009/ 


DIMENSIONS 

Areo 

Span (equivalent) 

Inb'd equivolcnt chord 

Outbid equivalent chord 

Ratio 'novabic surface chord/ 
totol surfoce chord 

At Inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
Hingeline 

Areo Moment (Normol to hinge line) 


FULL SCALE MODEL SCALE 

ki3.P3oo 

31s v u 

h>U3 iTL 

10"^. TIL 1.^9 IN. 


’>5.00 D-c . '^*^«00 DEG . 

D".rlO T)’G. DEG. 
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TTI (I’o-.rl 


MODEL COMPONENT: "I-.G - •' "•' 


GENERAL DESCRIPTION: "71: 

. -i Xw ' \ ' ’ ! j , 

‘ . V i. ’ " 4J . 

\ j a >> . ^ 

r *- TiTr7 ' *TTT^ '^r 


•p-* rn- t • " r > 

7 ^ ’ ITT-' 'r V’’’ 

i L , i ' rt ' J i ' w . 

■ r,T,r), 

■iO" 7, '' 


DRAWING NUMBER: 


VL'^G ~nrjnn'^-.‘ 


DIMENSIONS : 

T0T/\L DATA 
Area 

Planform 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerr dynamic Twist, degrees 
To<j-ln Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Sectioi 
Root 
Tip 

EXPOSED DATA 
Area 

Span, (equivalent) 

Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 
MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


FULL-SCALE MODEL SCALE 
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Slotted Eleven El *3 (6-inch gap 
Figure 2- - Concluded. 



, Ortiter Configuration, Front, sA View 
Figure 3. - Model Photographs 




Orblter Configuration, Rear, sA View 
Figure 3» - Continued 
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FIGURE 5. INBOARD ELEVON PITCH CHARACTERISTICS 

CA}MACh = 2.50 
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FIGURE 5. INRCARO I^'.EV3N PITCH CHARACTERISTICS 
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FIGURE 5. INBOARD ELEVON PITCH CHARACTERISTICS 

CBJMACH = 4.80 
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APPENDIX 

TABULATED SOURCE DATA 


• Plotted data tabulation are available from the Chrysler DATAMAN system 

on request. 

i 

I 



CA4* TAfi^XATtO sauce CiATA 





^ . 
^ .. . 





i 


IL 


- 3 

8 i; 

I § 


iii§ 


It II M 

SSi! 

> > ? I 

d d S I 


0 . 


o o 

' d ’ IT' 

^ <u 

II II II II II 

- O k: r 

< I* ? g g 

D 3 ’; £ 

03 U (J 40 < 


0 

P 


$ 

8 


^v> 4 rr)^r><r«^«**^ 
fj io m ».-) V »o <vj p <v 

O^^i^>cvt3w«-‘«io. AJ 
vpoo'^o<^<^eC'^P’»K> 


£i38£SCSS?8 


e **. •^. * 1 '; 


;x 5 ?. 2 


^r 3 mtf>*- 4 Sffnp 

<<Tv<LO*oirt<^p 2 ; 


lO^F^pp^CtPw-in 

SS::r. & 

issssssssa 


III! 


<> <y> o/ tf’ oc < 1-1 < u3 
*•- .---^, 0 - 


Q t: « 

S h B 


5 

d: 


5R:2S::2as8S 

^ p. 8 8 8 8 8 8 8 8 

I I I I I I I I I I 
(OWiCiorvio 

SfSpjrsKsSi:: 

^ o o o o a no oc 

r I* I* I* I* I t I I I 
r>«r<omo*-'K>0'’X< 

88 :s;sgt^ys 

^^,r»w*-* 000 pcp 

m^©mp<pwwcL- 
|0 <P 1^ fl> OT' ►- in <T ' l«'3 
trnpjJn<y*^pK 
2 «-»O^W»n«nKa Cn- 


$ c :: :;. r 8 V S 

.< <T' tf' O p 

.r- ?u (U <y Jy ry JV.' w 

o O a c> 1 ’ o i. coo 


Otf>o»oc<riP^w<r 
< « Q |0 m ^ ^ Cj p If’ r 

J-iT I <ffWlPp4fv CJ 

3 I ^ - R w M <1 


sSSSSfSf gs§ 


<P {L •• O '» »o c 5 gJ ►• 

O<T'olC|04ru <vjri,^<jNOinj- 

X w ^ ^ 

g S S S & & « k; $ 3 8 8 

^ * #< 

?SS8i?et;8S<SKJ3ti 

0000*"CvJ»nv«pK<t-<7>C> 

r ; 

OW<V/<x. »'«nir»l£)or vnOiOd» 

p ^ K s 8 £ s 2 ? 
8 8 8 8 8 8 8 8 8 8 8 8 8 8 
^ I* I i r It * •* ' i’ t* I I I 

«-»cc<i.P-<C»nKi 5 # r-*^»c<y<HO 

.iiliiiilii 

<-' r i- i- . I 

”'i|iiiii. 

lilt I I r I • I I 

sliiliiil’lilli 

I I I I I t I I I • I I I I 

ISjs- tfriESgis 

» 5 f. f. s ^ f l. ^ f S 8 S S * 

U * • ' ' 

P <y tn <p ^ K 5 p f* ff! W j5 J* 

lO c U >g W C q- tr -«■'*' 5, W 

;r -r- (, o o o •- nJ 'I ‘ a. o W ^ 

^ - - - 

Q 

* -. ? t: 'i^l.: 8 8 J ? 2 S S 5 

‘- L r. 2. ': r.i c ? 3 r; ? •:'. s 3 s s 

a' • 

P r- 3 5 ‘ S J; H f t £ s; s 

-■; -r ' ~ s 8 2 8 ?i R § 

:■ gi'gggjgg 





LkA% TKBOLKTCD SCURCt OATK 


i 


8 


S S 


Ss 

i C- S 
d d 8 d 


8 88 8 

o o o o 


^ ^ fO ^ ^ ^ 

t ^ ^ 1: 

f J 


r> c *P (VJ ► 


n 


8 '; 


E p 

V o V o 

(V < (7’ ^ 


r> 

ii C 


5 s ~ f r p ?; r: Df f. 

S 4 ^ a ( > u •■> a c 

^ OJ L~ r' (1 »' r"* 

f*( (\J i<i V tt' ^ 0‘ 


^mr^tnpwv<> 

? o i . s £ 7 8 : 


y g ® p 

m ^ i{> •£ < >r 

o 1, o C‘ L'l ^ 

r t IS 2 S 


t t 


< CJ 


J\r»cc or 

<p r. .• 6 N cc K ^ 

'. ^ O' CT’ *C ^ ^ 

O •-• - • xj ’■> ^ S' C^ ff’ 


< " 7, » ^ ^ § 8 g 

^ ^ ji b't fJ N 

O C) J a 


r r' 

tvj f') t: 


- •'^. '*: f £! g 


II It II It II 

- o 

-i It 


.- O m: Z 

' P 


^ d d 


(T V ^ (vj •-- g < p w' 

8 :: S j: 5 8 3 ^ ^ j 

§ 8 8 8 8 ? 8 8 8 W 


JTj ? IT C ^ -- O’’ ^ ^ 

5/ r; ^ 8 »;. c, ■• •,■ < 5 '-; 8 ft 

8 8 8 8 8 :' 8 ':-' :. 8 8 8 8 


^ C* ^ C* i'l IT*. mI IT V o o o o ^ t ^ ^ 1^ ft ^ 

s 8 8 ? ? s f' “■ ? ^58; 8 8 8 q k 8 o ;; f | ft ft 

^ S 8 o g ' ' '‘■' ' ? S g b' !' 8 -■ -' ^ g S 


fvj m <T «f> 

' " <& 


e 

e 


ftj ^ ip it t'l f> <vj ir> •«y g 


ft S 8 8 S 8 8 8 8 8 8 ^ 

»' f » I I I > I I ‘ 


?•’ ft 8 S r" f > t S W § ^ S^ R 1^ 


(U fh. h- m iT 0 »r — fi' 

I ly S’ S “J S; !(i S £ « 

g i-< ('J ft> O' C 

o g g g t g r.' o ■_' 


fcS56?:N!^R5!?!B8e» 

8 S o b J •:' 8 8 L; U t o 8 O S 


s S p S p 5! 8 8 3 

S88:::2 5u8|^ 


S £ 8 5 2 8 ? t: !i '■' <f ~ 2 8 

f; s S' f: c 8 8 f: s 8 £ 3 S 


e S f 

n 

2 g 


*L‘ <P 
if' <r 


pO «’ 

K' 

«> o» O ■ «•'’ f'j 

,-i IT a' fo 01 

.1 oj In C- 


n «'i n ft' O' g OL g O Q 

§ It! X 01 r V’ ^ ° ^ t 

ir^ r-? fv/ Oj • S f ' ’ ^ r AI 1 

s 8 n I ?. . •■ ' •■ ^ 8 K r 


< «£) (\j r* <r- 


O'! «n O ■ C’ * ' 
o C ' -1 

ivj (v( .’ t fo C 1 J 


o C3 t ‘ i ^ g 


s 


^ O’ <7^ ^ f ’ ' ’ ^ ' ’ ' - 9 I 

,. li lO ftl » V "> -f V 1 

Ij r. g g o g ‘ -. < . ^; '! ‘-i K 


I S 3 S 2 R W i' 2 £ f 

5 f ’ ■ '*■ * 2 2 K R R 


^ I 3 5 V « ; H. P 2 S R 

j ^ ■ « ■' ® « 2 R S S « S 8 


6 8 § § £ 6 6 




6 y 


g § g ? g § § f V. g ■,: :?: ? 


} 


I 




\ 

V, 



\ 


< 

- s 

i a 
I § 


5 

O. 


iiii 

S ■§ 

I f 

It M II tl 

O a K 

VF5p 

> > t W 

d d § d 

ii§ii 

s ’s 

I 

It It tl tl II 

^ ^ S g 5 

fc > ip 5 

S 0 d % < 


Oiyioiof- lOiOtr. ,-.ioc‘ 


m ^ in 

s iy Ci 

# 10 #n 


AJ IP <L ^ 

in o ^ ^ 


S er m 

a. o> 

a P w 


iP CL‘ V r-< O 0,' 0‘ »o •-< < 

•-•DONtovtr.Kooc> 


C'OJCwa *0 K ^ CJ 

ma>bfO<^tnir>h< 2 > 

mmm 

I I I ( i I I I t 


iC*ir>^jr 4 r>ioK«^(£> 4 ^«<p« 

tP’^iOttiP'f'^KKrttowRia: 

?&tR5i?K£S;CK:?)!;:i8 

I 

fifgJ!::j8SSs}:Ss8 

g £ S S S S 2 £ S 5 S I 8 g g 

OMQ^'^tni N®io<vjrOa:>p 
^*-iOOOP*^Wio^ IpNa>(^^ 
I I I 


r* io a> CJ lO «? 

r» If <n oc- IP (vj w 

^ lo < r- tn w 

8 8 g 8 8 8 8 

I I I 1 I t I 


p IP 5 ^ K o 

?u ^ in a B 

V ro < to m & <2> 

8 8 8 8 8 8 8 

* ( < I I I* I 


to 

e 




d° 


iiiiiliiil 


I I I I I I I i 


SSRP8 

Inn 


8S 

111111)1* 


a 

8 


6 


lOflpOK OOlO<NJDpD 
<p»-fiPcoio^r'^^ 
inWU?«-‘tf'iOL‘>^|op 
lOr^M<V)*^»^^OCJp 


O 

N. 


5 

IT 


5 'i 


» 5 ^ P fO O ^ <p 

«J 5 P 8 (V» ct < ,r-* 

Z *-« O O (V) »o m 2 ' a> (.1 


< p ^ (U rJ (VJ w 

D o o O C O c» O a 

<P 




r'.KKKco^-ttK 
JO K <L» ^ P J> »> 


oooooaooGOo 


^ O ^ «T tO r - » > m n © to ^ S 

r- O O O L- *•- W '-f »r N «■ O N « 


V 8 

< O D 

t- < ^ ^ 

u o a o 


cflgKSRRSSJ 


i 


wyWO-^rtCojMp 

Kp<Tii0fy*^'r),-*in^ 

pBa-r^Mio^io^N 


i T 


I <« © M © 


C < tf> W 
W CJ (U ^ 


tr©^r>< 

<AjKm©OfnR-! 7 >»Of)©Nbin 

rtTio^^^r'( 0 »nii‘V Kttjitp 

_j )o <U V a* N © c V p (u « g 

3ii 


5 8 § § § ^ § 

^MAJN(Um'm(U(UAJ(U 


6 ^ ^ 

J * 


y ^ 


^ ^ ^ ^ ^ 


> 

J 

I 



\ 



LA 4 % T 4 BUL 4 TC 0 SOURCE DATA 


i 


^ 3 

8 


ill? 

d d 

• I 

M M M l« 

S= 55 
i i ^ 5 
td d oy < 

§§§Sg 

5 5 q (p q 

* d d d d 

^ (U 

I I I 


«<wjc<(y»^^r>a:<rJKr- 


O - 

'X O rH 

-I • • 


_ _ oc- r«. 

m a. <y^ ec < r> 


r» h. r> 


»n cvj p> 

Q F- (vj it fT, iD fw r') 

lr>?S<K*o 


iOa/«-«K^Ocr>*^<^“ 

S ^poc^OfOoS --«c^ 

NOrJ<rU>^c c< 

^ ^ rT) tn a 


m «o If* ^ -j m tf c fj p 

co’»^-»^^ ►'pK'W 

vr><twcjK«'cnc’c •- 


2?S2S?(88!^?^5;?S8 

,., .'•CnAir'C^ 

£ «(' ciT' «r «' m ^ O’ > • t ^ 'v »o C' ff/ 
C' U C' C '-I ^ ^ < 7 ' 


^ tJ C (f, 5 J 


II tl II II II 


^ d d S> d 


*n n •-< o K tf' oc. 

^pCiCC VWKc 
•"•wPjfOtJ*! WpOPSj 

S 8 8 S 8 s 8 8' 8 


^ (Taotf>cntf)<p^ioto*-<rieo 

<r> O O' ^ N ^ c- 0 ^ 

JS-) V »o Cv CJ »’"' • - ' V »n (O ^ 

8 SS 88 8 88 :- 8 8 83 


pO^tr'iPpO'^CV}-- 

5 # u,‘> u' tP V ^ lO -tr 

“ Cl o p g o o 4 ' 

g o q q p g c- 

ff) c* O L ' ^ C (-■ 


^P §§^§§|8 8 88 SS 


« 

P 


g' 8 8 8 8 S 8 8 S 8 8 


22S3*£SC??)£EJSB 

^ § § § § § § § ^. § P; S 8 8 


I 

I 

a: 


X 

d 


S?iSiSS8S<Sc 

sPiSSfiBea'o 

c o a o c< o o a a 


^ K fU Irt o . _ ^ 

® p ^ ^ r-* p 

^(VjpF pop 

^ ^ fi o o ^ 

5 - - 


. -. « - 

2 8 S £ 


V w It CC' p P <\i *'■• •< 

, J D P O O O b P (. O ' . P 


5 < 
e ? ^ 

O C» u 


2 r> CT' flC- F K t- t. u O"' CC ff' 

•< C' L- ci O P p p C' P t, * a P o o 


M 


SS2SJ8R§f^8 

<T tf> c> et po (h Q pi 

Z-r^p»-(vjK)inC)<i pcJ 

P • • • • * 


»* < c^ P »* ^ P a- 

a- ^ fl r' M O a V 

r-. C( w tf r > 


_ ^ 5 

l' L' i .1 C. 


??,g 


5 

IK 


r- V Li at rn o ,-. \r 

^ p P ro rj r-i iV fu ^ 

g 8 E ft [)i 8 K : ; 8 8 


t ?. 


li' 8 S 

C P c 


tr* v> ■tf C' *»- 


(f ^ 

(u m ju 

V V ^ 

Li c O o 


<825 

I P O O 

d i ' ' 


K> io *-« (^ O o fO 

»n ... g »o i in 

N F> < it K 

tf/ N It p '<f tf OJ 

♦- 5j <\i N #0 


Off. 

3f t < F ^ n g <r 'j F V a. c 

*''’**’ 50 c 5 lS?^S§ 


6 8 S S g £; p § 6 § 

^MWNWWMCJWWW 




T H ^ ^ 



Lik4% TlkftULATtD tCURCt Wk 


§ 0 D Q 
goo 
o o o 

I3S ■ ■ 


M II II II 

5 


o -- 

s ^ 


«-> ^ d d a> 

c 

8 

I 

e 


< 

5 


0 

e 


» 

m 

o 


tOopov^iC' 
-i 


I •- •-< 


mfi<Kio<r>DK v<P 
OiKiOdfvtf-tp^mfOr^ 

mcw^r^ipa. CJ^ inK 


§§§!§ 

VI(C>a>ip«««nM(r) 
® V «>.■«?>» O' r> 

S S (G R 
1 1 1 

1 1 

If II II II II 

g i i 1 1 

MO'iT'rJ<Vfin*^0L, 

cli§isls5 

0 d d S d 

1 1 i 1 < i I 1 


<V ^ tf <£■ «^ ^ 

-isIsIPs 


I I I I I 


0^fO<uw?)r)< C' 

^ 8 8 8 8 8 p. 8 8 B 

I . I I I I I I 1 1 


^OOOOOODDCO 
I I I I I t I I I 


S £ S 8 C 


?EH’S£|::CS 


£»> ^ 
O OJ 


8 8 r. c- 8 


5 


f) ^ a- r> p »n ^ f»> fu Pi 

^ ^ fO K •<•' ll< "■ 

Z*-'OUCUI^ri«f CLP 


C «f. »niP»OK'if«r 

tom 


WOOD O b c) r. O L- P 


R i!) 


Wa-O-^firiN fjp 

OOO^r'WlO^KiCK 


i T 


I < CL> IVJ C 


Li « a N 
W W C^' /) 


5 8 8 § ^ § 6 f; ? 5 e 

JwNMfiwWCJfUIVW 




I 

p . _ S S S S S 5 s ~ * *; •: ® 

^♦-OOOOwMiO<J»Pc^O> 

c 

I I I I I I I t I I ( I I * 

oo^-cyr7«>a>(^<vi3r555 

4'^ cC'*tctwrjwr)*oKKK 

? 8 P. 8 § P. 8 8 S 8 8 8 8 

I I I i I I i I I I I ( I I 

PS9!5f''eSi^S?S8!8S 

P P i § § P; § p. § 8 8 

I I I > t » I ) I I I I I I 

S|2K££5t;cej;S8J2 
5 S S 8 8 8 8 8 8 P 8 a S 8 

I I t I I t I > I < ( I < I 

CgRiSSPr?, !^CSR85 

^Ol5wosPW'^gKji^^'®w 

S i. ^CC(L'ff>00 

o O (? o o o o L' o o o o o 

U 

8ICK£?PCSSS?£St 

7 •■' LJ O O C/ N »0 «r> -V ^ c> •r* 

L-» , . . , . 

til ^ ^ 

^tpr-'iPfOinfOnc^ip^C^* 

o g Q o o »* r. fj ^ f> 

r ? a a 3 ? a 8 8 8 8 8 8 8 8 

a) 

<i)pr»»-Cir>tr(\;r^<r^-0<p 

^nn^<7r(ir>if^^ ^-ol>c:*<^ 

^ fiy ^ .v^o:N(&P«<c.m4>0 

6 P P P J p P. § § 

V V V M V 


V, 



LA4* T4BULAT0D SCUKCC 0AT4 


1 


s 

X 


9 

ft. 


§ 


or 

o 


§ii§ 
s§ ■ • 

1 I 

00 <u»o<y>t 0 tn»-<pr)cr» 
•- 4 PKK iSWjvj 

1 ' w 

H II II II 

0 -* 0 . r 
-i e < r 

^ i 5 
c/ cf S < 

ej®iOM^Oo«^r>Q 
Mcpowi^inv (uolD 

rifOfono'r'rOiOipb 

§§§§§ 

s s s s 
1 1 1 

a> ti> C> (\j m m tp fT) 

fijiPcJ’Vcn^muQ^ 
CD fJ a- ^ >n ci a, K>p»C> 

0 WOO-^iO««inC'ai 7 ) 

1 1 

II W fl II II 

si'li 

Sdcd^d 

S£? 888 gS 5 [ J, 
58SS88888S8 

1 1 1 1 1 1 1 1 1 1 


I I I I t I I i 


«82S^C£555 

^S 888S8gp8 

I I I I I I I I I I 


R 2 S«R 8 gR' 2 K 

o o b Cl cj o Q 


I lO b 

c/n Cl b 


I t I i t t I I 


o 


5 

o: 


wgfcstexspsg 
3 S 8 S R 2 li S S 6‘ 
S r ^ 


QtpiJr»y>, r^,or ?> 


C§gg§g§^§^8 


jooo--'wfS’*&>o»^ 

Var'(g«ri<(^<0 

< » r- w (C N 


i N <w w w ru N w M* <u w 


a 

s 

«* 

5 


g ^^^fri«fyk n.Kk>>-o 
<ri^*-Kiri{u<\jr^a-ivj<**wc 

I I I 
t 

’^<Tr'^^Ci^Ov3)in5/inci 
^-tn^W^r>N fOC^WMc 

tf^fO.-'vpKo s ^ ^ C>J rj ^ 

^ipinw>*r^intn^ ff/mec/«'< 

0*^OOCPL“^(ur^ ^ o/tJ' 

I I ( ( 

r»fnK<P<r*^' QC'<T'«P<r(P****^ 

g 2 g S R 8 5 r. s V 5 5 R 

588888 888 8 8888 8 

I I I I I I I I I I i I I I 

a} to m tn iP K<rcnrv^ipC' 

^WWfJrUWWWp'POi'^^K.r^ 

?8SSg" 888 888888 

U ■ ‘ ' • . . - 

lit* I I t I [ i I I I 

((§§§i§8ift:i||gs 

I I I I I I I I f I t I i • 

S??Kf; 2 S 2 gSt; 558 (e 

^BqqoqpccooSfeob 

I I I t 1 I t I t 1 i I I I 

I g )E s ;■■ S ^ 8 R ? 5 8^8 

3 2 2 s 8 ,;; a 8 a a s s s s 

SXSgPESgP^tCSR 

('•*^»ng»^ t'v 
Z*-OcrD’j*^M*oi (r>o.o,..»o 
U • • • • 

III! ^ ^ 

<c.^*n*Ki^io,.rg»««ion 

V 5 . a. <r ^ I V b P; ^ o 

^ 3 g g g g g " a g g g 

*-irtKrt®®<icr-p<^QOip 

fWKippjS 

jto*- <w^aa;».»{ ^ffPitPO 
<(l *-.«fjpjpjio^J 

; t s § s s s e S ^ S 8 g S 3 


V ^ 



LKA% TIkBuLIkTCD SCURCC DATA 


S s § s 

o o o o 


S «nC)fn.H<f)in 40 ^«» 

8 <»-»op«-r^»ncow 
oc'ti:‘o>C'o;-<P«rK^ 


4 P^iOlU^^Ci 0 ><«<Or«)p«Q 




d d § d 


i^F>inpinpriK«^^ 

|U«-tCU^O>v^«^<r)in 


8 •- _ _ pKOOfOircuin^o 

B Q Q Q Q Q f-to^^^vintnoio 

£ § 5 ° 5 f. 5. ci 5; S b S ^ S » C £ ^ 


(JN<PQ^^f 0 N( 7 ^&in^inA 

a- Otoc>h- ^ o tr> ^ 
0000 «<«^<^(VJ^v>C*C>C) 


SJSScSigEKSSSSS 

OOOO*-Wf 0 ^i&K c >00 


i f i I 


1^ d d i S 


iigliiiii 

i ( t I I I I > I 


I I t i I I t I I 


< 7 >n^w 

iigiilliii§? 

I ( I I I i I I I < I I 

^P^!S!35fc?£^cn2 

§ i 8 8 8 8 8 8 8 § 8 I 

I I 1 I I I I I I I I t 


s«8S8~!&s;»;( 

^ 8 8 8 8 8 8 8 8 8 8 

t 1 I I I I « I I I 


P U? < CD <P ® 

^ |0 ^ ^ v 4 


I I I . 1 I I I I I < 


x5SsRR8ie*8S 

0 o q q o o o o q »« 

I I I I I I I I I I 


ffiS:?<eRi§C55SiJ< 

|gR?(Pj?SS9iBSP 

q q D q q q q q q q q q 

I I I ( I I I I I I I t 




:5s^8cs^sesfc2? 

SSSS&S£oSS 8 SSg 


•V ^ PoZfUar<(Lcir-^uJ'X»K> 

N 2^D*^w5J(ft^a'OM ZCOCOl.»^'‘CJ'^''"*^*C)W 


S 9 

X E 2 Of f: s S f 2 C Z j K 2 5 t i; i5 J f P 8 R S K t 

“ ^ 3 g ^ 8 r; 6< g y g 8 “■ g g § e £' g g g g g 8 g 


|§8§SSS2C<I2Z 
i f ■' ’ 2 S 8 S S g 


j JO W ^ gc (g C o V c (Nj* c D* 


iSSSIBSSSE eSSSSSSS^SISSSI 


t M M N N N tW M (W 


? V V V V V V V V V V V V V V 




V-»«* T«U.ATeO «o«ct Wk 


i 


0 «^>nio<vi.r.Ko>D 

0 <rtvioa/Kc> 0 ^f'^«X 

vo«^j>ioa>a/«C'W^^ 


8 pW^<«>wwiwKir>«:,in^ 

Oi 2 *-'«£>aa<vjfl&wc>r'«>a»<*- 

NOK<SJ^®iO<& 0 >ff V N ** O 


O ^ 9 . a: 
^ ^ •< F 

? > > b 

S ddScf 


E illli 

^ p tf» 

« •! M 


5 §g|scs?f? 


« 5 SSS?iSSE« 

O w* tJ ^ IPK a, 5 ' 


•^ 0 C 30 o-r^*-'*-'Wr‘)< i^ff O 


W«-*piO*-»r^^r»<T>iov ir«o^ 
*^OODD»-»Wr>« K«. 0^0 


Villi 

^ d d%< 


pCJ«^*NifOCjfOrO 

^d 88 S 8 S 8 Sd 8 

• » • » I I I I I* i* 


N^vOKnirMfOtfccnAyp 

cigsilssels’sisi 


I I I I I t I I 


J 9 C? IK 


* i < t t I I I f 


r*fOAi«>tO 

8 gS 88 ? 3 SSSgii§ 

• • • • I I t I I r I* r i’ r 


«SS(t!af 3 ?S «5 
0' 8888888888 


I t I I I I 


i§iiii§§§iiii" 

• • ♦ * • I • r » I I* I* I r 


io«^« 4 ^KfOiniO|o — -.^.w 

SSisgggssS jiHSSi 


< I i I I I f I I 


csSfcSJSggSi^iSg;; 

§§S 5 Slils*g|l 


I i I I I I i < I t I I I I 


A r» K ^ «n 

8 R S t 8 
:: S 2 S 8 


ssns“ 


S?H 


jSsssSoocSasi^s 


Z*^ 0 »-*c\i»oinPtt.oJ'J 


ir<vj«^€><Nj 

§►; 3 S!|? 2 :?’:^ 8 f 8 ^ 
2 S 8 8 S 2 ft V :' r 5 s; S) 


S , 9 

z ^SPCSSRSSSg S 


p 8 §g 88 gl 8 r?«g^S 


XOOO«-'CU^^r>ll;}K 
J ♦ 1 ^ W Ip p V o) <0 

< • W W <VJ 


JJS$??KS(K;KV’fSsS 

J ^ ^ <VJ * flP W <P P V «i W » Q 


^ M M M lu (vi (V; N N «u <u 


5 ggg§g§§§§^§§g§ 

J « V < V V V V V V w V V V 



LA4% TIkBULIkTCD SOURCC DATA ^AOC 


I 


§ i§i 


0^r)«n«nArkA(uF>o 

^ 

««t 9* W» IF* ^ W* 9* ^ 


S 0>^«.4in«rtM(t>0>KK9>N 
«-»oc<&r'«^<?'C'ecNC»*"<r> 

Dins. C'f^C 


ts- 

< t I ^ 

>- > > fit 

i r4 r40 


S 8 Sc - r * Sr ?> 8 c 


9*W*OOCy9*W^9-(^tf)’ttV^O 




fcasss ^ Ktl ?; 

0000 »'Wr> 9 C/ 


sg«e 


< ^ ^ g a 

^ 1^ Cd «0 < 


(p<D*^a>0>r>Q^-Q« 

•-r>«^W<rio<n^ir> 

8 S 8 8 8 8 8 8 8 8 

I I I I t I I I I • 


ggeggiielf 


CSSS 

8 g 88 


I I I I I I I I I 


I I I I I I I I ! 


g *cwtwwrj©cv<^ ^ 

§88888888 


fr 9* *■* W* 

8 §§§ 


I I I I • I III 


<gJh®»^OONO 

888§§§§888 


I I I I t I I 1 I t 


RpfepfcCCCSC 


t I I • I I I 


K«<r)ONc.^OlPr* 


§ T4in«^«ri^9tf>N 
^ O OO C O GO O 9* 
t I « I I * I I ( 


SRRCSSPiBgS 

SSS 888 ^ESS 


?( 5 g ^ 

o o o o 


I I I I I I I I 


SRSPgcgCj ;; 

8 J 5 SR ^ 2 SSS 


SPP ? P 5 E 

2 s ? 88 SS ! i !: f . 


S S ^ ? 3 8 I S ? V 


? sS 8 S £ 8 i ;? i?<s 


SfcCCPgttflPSSJiS 

N<3&K>ork 

^9*0 U GO ^ o^OM^ 


X S S S t » ft 5 ri ^ N 2 B ¥ Ci t. *-. (f> c r' K >. 'kJ 

“ § q g S 8 § 8 8 8 “ g 8 S g g g :■; g g 5 . g g § 8 


fijooy^ ^OOioN 

| Ssserk ; p£C 

i f '■ *' • S 2 8 s ' s ' g 


finr*'^w<r»r>r'v*‘-K®*>^ 

S •?■ T ‘ ~ ^ s ' S fi s ' s ' « i s 


6 g ^: § § § § § § § 


6 8 § § § 8 § § § ^ § 8 8 8 


V, 



LA 4 % TABULATED SOURCt DATA 


I 


■< 


BD 

e 

s 

N. 

» 

s 


s 

u 


O O Cl 

coo 
Cl o o 


U M II II 

Ss i ?. 

> > s! 3 

d d a < 


? g 8 g g 

£ W o o 


! 


o o o o n 

g in D 
<u ^ 

I I 

tl If II II II 

«- O iir pr 

< V « C 

C 3 "'j P 5 

CO d d i/) d 


S 3 K ? « f.' ? i:: 

o C 5 t r- ;■ K ! '■ I 

NO»^tl «•<! U.tr (i tJnT, 


^ cr> 

s g ? ?, 

fj (y I -V 


^ L) Cl (\‘ u tfi (^ ( 

5 a «?i P) O c. j . , 

y V M V V V < •/ 

.1. ':. X ^ /' 


S f 
! S - •-: ‘ 


~ s' ': ? r-' :" ii' 




c fj r. 


PO f- ^ 


m ^ m (M «> pn ^ 

e r, & 


C K. 5p , » 


fj pj «n c a »i> ir ij .M c 


R r S Ss !: S; 

O t in r"! ^ 

?: 2: ?-, ? P 


^ f 
a t-' r 


€> -n rt w 

<vi r> Cl (r 

O' in O 

S' r £ 


S m O a' n 10 *n W 

t g ]. t C " c: 5 *: 

S g £; t :-. c r c C S! £ 

' ' • >- 

Cc yc;ir( 7 i^^vr>»oK|v^^ 

' ' ' I I I I I I I t I I t 

' ^ j . ^ cv IT m (T> A' »o 

(,i •• »' IV rw ij ?V r/ 

■ ^'; \ j: !•■::; •; ; s -. g ? g £ 

' 'I ‘ ■ t I 1 I I I I 

? s n r r Si f ?c S' 8 £ s 5 c 

P I', g; H i g, £ g >J g § § £ 

T p K '■ ij f j■^ •< •: V. r K £' I 

rj ~ -i -i o c- 


r: r ; 

•n rj ^ 
a Ci - • 


<\J CT c 

« ► .If p 

u> 1 L - 

f- i ?: g 


- " ? K it g - fv 


S « tf if' 

I- a X’ 




g, ^ gr 


^ «y O .'Vj V 


fe-: 


r> n ,4 

fi 


? j: ■ 


g 2 f 

,v f‘: (g 


W < >■ »' c>- 

< IP *S ^ 

J O t 1 L t • ' 01 

J ^ ^ C CJ 


IP C’ "1 
‘ ■ ^ 

^ z 0- 


► ^ ^ (T 

J r 3 3 ? 

a 


^ii>< <ic*y*o^ 

i ? -. 3 C S' Si 


n « » fJ « L f « N » C- 

r. IV ^ ri tn « 


I 8 h K ^ V' - 

r fi ^ t i I i- > ; ,^ 

^ N Oj r j r \, f j fv. 


j i > t f ; f f t f ? 8 { § ? 


J 

} 

*1 


V. 



IKA% TA 5 ULATCD bOLUCt OATIk 


I 


i 

u 


0 

e 


or 

o 


-J 


i§§§ 

2 8 2 

i t 


II N M II 

o 0. r 

-I o: ^ V 

> > C 5 
d d § < 


2 8 S 8 

I I i 

>1 II II II II 

^ S ? g 

I- > > ^* u 

S d d d 


0 <' 0 *"V»£)«^a |T;K»-. 

-I 

w* I W r> ^ ^ r> r* 

I 

p^i-oobftiitnpr* 

• MW^^r'iOwAfu 

^-‘OOwrPvlfKa (T 

I I 

H 5 fi 5 s ? : j 5! 

S 8 8 S 8 8 S 6 f; S 

I I I I I I I I I 

<rr. ^tf(rpioa per. 
r>pj#oa ^ y in 

g 8 8 S 3 ? § i I §' 

I I 

£ r ^8. 2 c- 8 V P S C 

^8 8 88 8 8 8 8 8 8 

■^f*nj»r>ppoft'irr>rj 

p^r'K»''niO 

588S8PS8S8S 

i I I I I I I I I 

5 jn^nr-«r>^nr-a: 

Opr- 5 T r- ^ (V 8 - ,4 o 

tLi^^OOorO — << O 

©ptio-rjpr'*- 0 ^- 

(VI A O «■» r ^ Ly fv. < S 

r ^ c> •-• M »" «< iT J L) »■ 

U 

It -r* ^ 

» , 

9 

Or>^p»'«r(v;t^trfw 

^ ^ Aj L 

Pan n c< o i i t c'l 

c<<po«' 

< M .r*OiOK'fjlv,r’ 0 JlP 

J n C c* .♦ <vi ^ ► 

5 ? f ^ IV M 

i s s n j s s g g ? 


pm^Km^O 

? fVi«f^r 0« «rmr. incv;p«n 

K Y- •* si' iC' •“ L' ^ W to ^ *U 

vpAtoOtf <«. pA VP'i((V<r«0 

-> 

IP«( ( »<»^*K^*N*l**-<*i«*»* 

OPOjtinMOP ^OpmtoK 

g 2 S & 8 ^ ~ " 5 E P » 

0^(u^r>a^^|OinOO>- 

K|3S8 

I I I 

JsglsIltrJgE?? 



1 I < I 1 I I ' I I 1 I I I 

paintLaCi^^- f 
\ yonn^ ejfvvf^ntnr^^r* 

i?Sgp;tFf;f 5gi;ii 

I I I I I I I I t I I 

niopioy c. 

cr yc»,. K \*mr a lOQa yy 

^ 8 8 8 8 8 8 8 8 8 t 8 8 8 8 

fyr«5<?>ioyr. 

*888&888 8f’^B?SS 

t t I « i I I I I I I I I I 

£FfC? 3Cf^5?2Cf 

< 8 8 S 3 :. h f S f- g g 



yyprjp r'arM*'«o^in 
p'* jpri ^acyop 

P ^ ^ - rj ., ^^ y o 0 G c» 

h •' Q. t, if s ,♦ w 

Z f . ^ a L‘ PJ 


r p i ?; f s ? e 

^ '. .« ;., > I’; }* ' ^ ^ f 


y ' * *• r p K PJ ►- ►. ^ c 

.P *'«,<'» ' f .'y <’ • . ■ P O %, 

^wti'y'r^f'i «■ 

; 6 K i S 


'• s - 

< f i 

y <• < y ^ 


•i5'?a’8?§8 


y y y y y 


i 



■%■ 



T^evjLATCD yxmcE data 


I 


§§i§ 


(T V r r w 

« r* V e- 
^9 If' .• L 

o . (T' C' ♦ • * ■ 


^ PI ^ O' ^ 

fv •■' • ■ (-J ^ C 

» K <. ‘ ‘^ r 

o C. - c ; r^'C*' 


O 'J O’ « tf5 

. rr, p. ^ ^ 

■' ’i ?', :': I 


8 

< 


o 

r 


:a 

iJ 

¥ 


II H II N 

O •- «- e 

V *f ? 5 
d tii S d 


S S S S & 

O O O U U> 


M O' n f *. r 


«r ^ 


^ r 

j ^ tf 

It a O 


^ V 1 o . r- c : ' 

,- ’IP L' .. -- 

*■ . I ^ tr <■ If 


r vOioKio 

r. t' 5; c 
5-^ ? ? 


II II II II It 

- C «: Z 

< V f s £■ 

c ■-'( =’, e .-■ 

OD tJ cJ i/t < 




^ - 
G • 


o « ' ^ . 

V C - ' 


^ o C C 




g K IT a 

^ r. &i r 
^ i t 


. rj rj r’ W' c < tj pf *C ^ 

^ t <' '. ^ y G }C 


tfl 


d ; ^ ■ 


. , . . j ^ P 

m *• W' W 


' ^ - r- f : ' " r • ^ S r 


. ) 


in • 




< 1 V 


fc r- r % 


1 IV. 


, ^ h V * 

i r - 

^ H T ■# -W “« 


V, 



I 


§ii§ 


in r r* c', r- 

g N m m ^ m : c 

r«|0^-<a<iKwVr' 


ftSt!S£rSS?f«e&2g 

c&!f::2;:srn;tf!ys 

>» c- a ♦ in ^ flc 0 ^ % »»i O 


O — » p 

^ "< t 

*- > > ^ u 

^ i ddSd 


i I §§m' 

t « Si! 8 


tJ' O/ »0 ff. r. ,t. ' ^ 

t( i] ^ ^ V ^ ^ 

^^CuvCi'P^’ifp /^j 

f-> ^ ^ pj lf) ^ 


O iT fvj ^ y »•> u iri 

^ £7' *t f a ► ' ► 

^ a r ‘7 r. 

V a> ^ ^ ^ r ry. V IT 

^ C- L cy Ki «/ (T c ^ . 


t3fi?c«ci. 0^0 C' ip«ilocnc/ 
•-'OOOC ^«-*-rjiortiof-tf^ 


r> o c " IT K- hi ^ ^ o ^ 

- a, ^ tn k-} r> id ^ 

f^or*ivi--c* 

cs a o c: r- AJ ri IT «i ►■ «/ o> d' 


6 3 5 f .-^ 


^ «L ¥' It' V ^ 

t£f 0 ^ U' a r. 

. 8 8 ? P V I ? a: : 


8 5 r< i « S s ?■. s s 5 I r 

8 8 S 8 r' 8 g g h - S g ^ § 8 


£ * J. .- r : f p 


^C'u *• C*^ u. '/nj(finirir> 

8h8^r='88 - Sgggg 


Cl Q V ►- V *.< a prl 

8 »- ■ iT ff* <r hi c* , . • ' ^ 

• -r y «. V ^ 

^ 8 8 8 8 '■’ 8 I'i .' '• ;, 


(itg??i8iis§S8 


8 s f S' s r f e 

2 g ;. £ ?: 'j £< f 1^: ~ 

o S o o c- (i Cl : r 'S’ 


Sie:i:8';8^288S28 

; § j § S r' ^ 8 8 5 3 a a 5 8 


»'• Ll L ^ 


S 8 5 f; ?: •,: ;’ p ; - 

f s 8 s ’. : ; ■ ;. ,'. 


r ’ f. a ^ .* r '■ 7 " » S' 5 s 
^ Its . * ^ ‘ t f S£ 


P c ; ; : ', J. i: s’ J P ? j p 

• ■ ::,Cs 


« f< r" S 

^ -' ■- .' 


i •:■ '' '5 :• ' 1 ' •• ■ j-' I § f 


^ 5 ^ • *' <r< wT y iT’ 

J V , J 7 fc •; :. c; ? 


r ^ y ^ ^ .1 

: • »• y * ,/ «^ #• 


'C€»0^- 
. r m - «y 

»- <t <r C •« 


^ r r» r 1 ‘ ; f I , ;*;■ 

? w <w <y ^ c- ^ , 


^ S V » •« '» W 


V, 



.:jLATCL VXffCt CUT Ik 


I 


♦ 


I * 

> > C kJ 

d d 


5 

«L 


H M M M it 

-- O >. Z 

J C- a r 

^ > 'I p 

in d cl J5 i 





§ 

U 

d 

>- 

d 

<rt 

tfi 

5 


$ 

(T 

fT 










/ 







a 









LA 4 tt TA&ULATCD 90 URCC DATA #Aftt 


1 


I 


1 


I 


o 


I 


i 


5 


d 

i 

o 

e 


§iii 

si i 

I I 

M » N M 

SSS| 

> > d 5 

d d s d 

§§§§§ 

g o in d 
cu ^ 

I * 

If II II II II 

^ 2 g I 5 
gi i |3 

0 ) d d in ^ 


ipK^«^5Hr»*iD>-in 

OvSiP«n«>a>fOioK«^ 

j 

«f| 

I 

r)iM(vj5Sc>?i5[in*^ 

KKppcDOKtfltin 

5 m^P*mpN( 2 >io& 

I I 

C 8 8 8 8 8 8 8 8 8 8 

I t I 1 I I I « 1 I 

y rt CO {fj Q ¥t ^ <r* fO 

riA- ADni<«o^ 

.888 8 ip. § 

I I I I I I I I t I 

Qi0in*o<^«^CO^ 

Wi5pr»oin,^9>W>- 

-jUihhM 

I I I I I I I I I I 

^5«>ppa»*-*wQ»^ 

WW»<«-»»^«-'OC)OC} 

DiO^IP^tf><u<F-p 
0<J*«>WA<r-r^<lt>P 
6n^^Jna>fSp»^io.r^ 
Z«^0*^c\jK>lnF o/OcvJ 
U • • • • 

II «4 

K4O«;>K^i0fncufe>Q 

<*2SS«?!RSfc8 

§888888888 8 

J35S2SS5B8P 
i t ■' • 2 i i S 8 8 

6 8 MJJ. ^ S I!. § 8 

i m‘ <J w n M W M* fj IW w 


SSmloJSpSoi^SjSK 
? 8 4 6 N S S 5 S ^ 

g § s s s s s q : s » : : s S 

«« 

«Kr»ttaKCKA>«>n«>«>io 

0 g 8 g S S 2 R S S? 8 K 2 g S 

III’* •• 

§ 

c 

I I I I I I I t I I I I I I 

SSZSSSXSSSWSJJ 

g8 sssspps 8 888 

I t I I I I I t I I I I i I 

is = g§S~ 8 ?:fSK 5 ? 
^§88§g88gS88888 

;i|iiiiiiiii|i| 

I f I I I I I I I I I I I I 

r»r*N^PJpf‘inir>Knm«# 

ifif-N’*VV(\;oio<r,mriA-r4 

^)<J»WrtQ^ff-pK>f»T*DNlO 

<SS§8Sooo8S8SS8 

..•• 

$ £ P. i § i N P P. S kj V, 

III ^ 

“ I S § S & £ P a Si 8 S S !j s 

^tf>KinK^Kii5**Nin5v* 

“Kior*»oQa?ie6rii0^if 

1 ^ T ■ d V .• N 5 g V 8 5^- d -• 

§ 



■J 






V 



LM* IKBULMO SCURCe ORTfc 


i 


w.i 


' m 


K 

■< 

o 

V 


O •- a. i£ 
-» e ■< F 

> > 

d d u d 


88 

o o 


8 

O 


t( fl ff (I 

O ic 


C 5 5 e 5 

CD □ CJ <A •< 


«n r> «t tf. <u V r> r> <r> 

g *- N O ip ff. fc i 

O <P w <P fO lf> c» c» 

s. lO <p ^ ^ o> • V f j 


«> o M ff> — lO « « c 
rj lo ^ «crjo 

cr>^^*oe»(y'iP’^*f'C' 


^ ^ €D if> <P — I a- N 

K ^ Cr> w-> '<3 

^^■•OC^WlOvtfKci/r' 


8 e S g 8 S g 8 


U/ V 

8 ?y 

U o 


®jPr>«r>cor>r»c'^<U(n^ 

OS-^r*«C .-icC IO<T'C — ^KRJC' 
vO^-nuiPva ol i£> ^ tJ w* ^ 

I 

«XSS 55 £ 2 J!SefiSg 

^<oc>S>VPCJ^cvJiP«fOtf>in«c 

e o c> ^ ^ V. c^•a<nKK<^^.HC> 

^p* 4 <gnr>«Hia^cP^(P«^KO 

®t**^PC 3 <iOQ» 0 (r/ 0 ( 5 'WfiC- 

»^Kr>o»n'n^n*><r>Or^W<vrC' 

t i 1 

0 )pfoa>«-t«-t(Mi 0 ^ 4 ppoP^<rN 

v»owiOMWfvj»f?S^r»in<p<p 

588888 S 8 S S 8 8 8 8 8 

t < I < I t i I I « I* I I I 


iiiggffllli 

« « » ' « j I I I I 


s s s 

^ 8 8 p. 8 g g g 


fciwjV)0»<rKr> 

88888888 


I ( t t I t I I I I I I I I 


0 

6 

S 


ae 

•« 

o 

at* 

art 

\ 

% 

Je 

-j 


Kfjiirsesssk’ 

^888888^388 


S 8 

'J' 


•o Q «u <r o> r> f- IP 'j' 
q q q q q Cl q q o o 

t t I I I I I r 

KfCP?SS£C'S5 

sSSi8SS~Si8 


r) w (u 

3 ^ 


o 


5 

Of 


lO r» m ^ O 10 


y b ^ c 
» 3 «> ft 0 c 

8 ? 

b 5 

p ^ (P »0 «;> f 
0 0 CJ Irt II 


8 a 


-rS2SSS5^?5(S 


{ <«•->- < w 

o o a ^ fu 


I? 


< 40 >N^P^€r'M 
-• *< lU w <u »o 


} *1 fj lU M M (U Al lU fti (vi 


5 

tr 


^g&iigp.iiip.is 

JSStfeSiSSSCKSSS 

jeissIlSiiSsiii 

I > I I I I I I I I I I t I 

SBSSrfcSSKSgRWr 

r<y®*n<vja/|DO< StjtoipK 

J $ p. S S a § f; £ s s s s s 

,SCS 2 R£i?sS;;^ 8 i 2 SS 

z^qaqo*^w^ioF.c» 3 w 5 

ill ^ ^ ^ 

^«S 28 f 88 RROK 8 J 

|. § 8 § 8 £ 8 8 8 8 8 S| g 8 8 

I S S 5 S ; B S 5 E C s 8 q 

J m *F* M«C>«Jcc^&tnK<-* 

— WNNlOO^ 

ses 88 sessss 8 ss§ 

i V V V « V V V n V V V V V «' 




I 


\ 

V. 


V 



T^BUl^TCD VXUCt DATA 


ft. 


d 

u 


s 

c 


§ § 8 S 

o o o o 

SS '8 


H M II II 

Sale 

> > Cl £ 

d d 0 d 


0^00 

O O in d 
^ ^ IV) 


m CP ^ ••• V ^ tf> «' 

<r>fjwin^ 

<vj o io *< r» {j 

in c rj ,•« rf ^ m 1 

in ^ Cl' itf o 




5 g 5 s f; S « ? K s 

tf- ^ K <n CJ m 


d 


Cl D »* lO ■« m 


r <y < 

L - <U •''« 
f~ <L C' 


•-C'Oif r'»cr>«*cic''*-*r><ro 

o::S::r::5^-!j^^SS?s 

fO c Z ^ fj 


«-« a‘ r» (,; 

••III 


S 5 5 R R S 

C ^ N a tf r< . 

02SSf. & 22 


(V in ^ m m c 

"■ ; 5 ^ K g 

s $ & t R 


P ® h r U' ^ ^ ^ 

Cv4, ^c-jTin-cxiSf* j>C'<T'e 

Cl c C' c •-• <\j m ^ * 1 2 / ► fiC' c> 


d 

I- 

d 

«n 

OI 

6 


II II II II It 

— C *: Z 

< V fe 

c 3 3 e 2 

ID Q D i/> < 


5 «P m < u. 

W W 


_ ,, ^ a> ir^ V 

U Ai IT ► ^ I’. 

V. ^ ri < V jn », 1 

s S S il 8 8 t: 


p;i 

I I I 

— VW^l<r^(V 


5 8 § § § 0 


8 8 


s|siRJ?SDi 5 ?j 5 pje 
^88888888888888 
I I I I I I f f* r I* »* r ,‘ i’ 



s 

11 

u 

e: 

o 


(?» 


,5§|sSs???S 

5gS8S8SS?. ?S 


I I I I I I 


? S r £ g s I S ? f R g( 8 S ^ f « !? 5 t - 9 ? R 

22!iS:: = §r2S < § 1 1 S f I g i? S ft 8 ? g g 




^ o q o c- c q q 


JgR 8 ^ 5 S 582 

. g § I C J P 3 : ? ? f 


o 

N. 

(J1 


3535 ?E''?S 33 S 33 

^ ' If- r t- ♦ q r> rfi 

.-I u o c - w ^ «- •. c 5 1 ^ 


§ 

or 


^ jP r> D O' r. a r ^ 

tj c*; •: r: & f r 8 s 


q,. «'->x-ca. « ^ ^ 9> ^ m 

C «' IT. If >• a 55 r> ® 

r. A, ?w m - 


f 0 8 R 


" ' ft [1 8 S; 


< 

j' r 


II «!' (W ft) c" f* fl’ d 
A< f J N r> 


? K S R S>' S ? J f :’ « P 8 C 

< I'l X- M ^ a M ft C c ,• 

-III ' • »- A p, M n ri ^ 


i 8 8 g g S 6 g S g S 

^ M M ftj IV <U M ftj IM ccj M 


§ 88^88888 8 8 8 81 

r ft V V ft ft ft ^ V 


ft ft ft ft 





